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(57)Pe*epaT 



Cnocod nepepatJoTKH pesHHocoaepscaniiix otxosob b motob- 
Hoe toqjebo b XHMH^ecKoe cirpLe maameToa b TepMoodpa- 
domce pesHHocoflepsamax otxosob npa TemiepaType 270-420°C 
0 flaBJieHHB 1-6 Ma b yraeBoaopoaHoM pacTBopBTejie , b K a- 
necrae KoToporo ucnoMsym otxohh npoasBoacTBa cHHTeTH- 
neoKoro Kay^a, Bsnme b MaccoBoM coorHomenHH k bcxo*- 
hhm peanHocoflepscamEM oTxoaaM paBHOM 2-4:1 cooTBeTCTBeH- 
ho. Ilpoiiecc MoseT ocymecTBJKTBcja b npacyTCTBHa pejntoae- 
MejiBHoro MeTajura, Bm^vajnwoB Ha ocHOBe peraoaeMejiL- 
ma MeiajwoB, rnapima T 0T aHa urn oKcHfla Kaxbima. 
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CHOCOE IIEPEPAEOTKK PE3HH0C0JIEPIA1HHX OTXOflOB 

OtfjiaCTt TeXHHKK 

HsodpeTeHHe othochtch k odjracTB x0M0*recKo2 nepepa- 
doTKH oTxoaoB, a Toraee k cnocody nepepadoTK0 pe 3 0Hoco- 

o flepsaiUHX OTXOflOB B MOTOpHOe TOBJIBBO 0 X0M0HeCKoe CHpte. 

npejcnecTByumafi ypoBeHB TexHBKB 
npotaeMa XHMtreecKoS nepepadoTKB pasjraraHx pesaiio- 
cosepsaiuax 0 apyrax opramraecKHx otxokob mraeTcji ■ Bec*- 
Ma aKTyajiBHol! b cbhs0 c hoctoshhhm yBejnreeHaeM kojtb- 

10 HeCTB 9TBX OTXOSOB 0 C OTCyTCTBBeM 9$$eKT0BHHX CHOCOdOB 

0x nepepadorcca. npamiMaa bo BHBManae xaMiraecKBii coct8b 
pa3JT0HHnx opramraecKax otxobob 0 pesaHocoaepsaiBx MHTe- 
P0ajioB Haadojree nepcneKTBBHHMB otjutotch mstosh hx x0mb- 
necKofi nepepadoTK0 c usxaa no^enm KOTejiBHoro 0 motop- 
15 Horo ToiM0Ba f chpm jm npoa3BoacTB opramreecKoro 0 He$- 
Tex0MiraecKoro cBHresa, npoasBoacTBa raapo-, Tenjio- 0 

3ByKO03OJDm!0OHHHX MBTepBaJIOB, ac$8JILT0deT0Ha flJM aopos- 

Horo CTpo0TejrBcTBa 0 apyroro. 

PemeHBe 9to2 npofaeMH bo3bomt cymecTBeHHo pacma- 
20 pbtb dasy ywreBoaopoaHoro ckpbh, b kotopom b nocJieaHae 
tom omymaeTcw ocTpufl ae$anjaT, peniBTB cepBesHyro bkoho- 
ra^ecKyio npodjieMy no panaoHajrBHoii 0 de3BpeaHoE yTBJiB3a- 
KBH pesBHooosepaamax 0 apyrax opramreecKax oTxoaoB, 3H a- 
^BTejiLHo yMeHBEiBTB pacxoa yivreBoaopoaHoro chpbh, npoas- 
25 soaaMoro 03 He$ra, yraefi, ropKrcax cjbhipb. 

HsBecTeH cnocod nepepadoTKB pesaHocoaepsamBx otxo- 

SOB ( OTpa d0T8HHHX P63BH0BHX HI0H) (US / A, 3896059), BK- 

3ammm& B3MejnreeHae oTpadoiaHHHx pe3BHOBHX maH ao' 
4,0-0,75 mm, cMemeinje ax c He$TenpoayKTaMB, HarpeBamie 
30 suBraraoft cMeca b peas-rope np 0 65-370°C a meme B pe M e- 

H0 SOCTaTO^HOM JWfl paCTBOpeHBJI MBT6PKUB, KaTaJTBTB^eCKBjK 

KpeKBHr noJiy^eHHoro paciBopa b peaKTope npa TeMnepaType 
ae HBse 450 C a nosnnieHHOM aaBJieHBB, Burpyaicy npoayiCTa 
B3 peaKTopa a nocaeayBinyiD ero aBCTBJDwnaro c odpa30Ba- 
35 Hae M rasoodpasHHx npoayicToB, densBHOBoii SpaKnaa, Jreraax 
a THsejiHx Macejr. 

yKa3aHHHa cnocod rapaKrepagyeTca MHoroc TaaafiHocTBto 

CJIOXHOCTBIO TeXHOJIOrBB, CBflSaHHoS C HeodXQHBMOCTBK) 0C- 

nojffi3oBaHBH cnena$BTmoro KaTatiB3aTopa a ero nepaoaaraofi 
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pereHepamaa, c npHMeHeraeu bhcokoS TeimepaTypH b msji&- 
HHH, c o(5pa3OBaH0eM SHa^BTejrsHHx KojiH^iecTB HB3K0M0jreicy- 
jrapHHX ra3oodpasHHX npoKyKTOB. 

H3BecTeH cnocod noJiy^eHBa cmojih 03 pe3BHocosepnca- 

5 max oTxoaoB (yTBJTBHofi pssbhh) (us, A, 3896059), bkjikj- 
raraoBg ee HarpeBaHBe npa TeMuepaTypax Bane 200°C b yr- 
jreBOBopoSHoS s£wkoctb npoaoJiscBTejn.HocTM), odecne^HBanmefi 
npeBpameHBe pesam b raiyrafl MacaonoaoiM npoayKT, a koh- 
TaKTBpoBaHae nocjre«Hero c KaTajra3aTopoM ajncajrapoBaHiw 

10 (H 2 so 4 ; s 2 ci 2 ) nocjre floteBjreHiw k rotor ajrB$aTarocKoro 
ajibjievism bjib KeroHa. noay^e'wyu cMOJiy bbowjt b pe3BHo- 
bhs cMeca mr man. 

yKa33HHH^ cnocod Tamte xapaKTepBsyeTca MHorooTswHft- 
hoctbb, Heo(5xo»BMocTBD acnojrBSOBamra cepiiofi kbcjioth, no- 
15 jiyxnopacToft cepa, cnocodmcc BH3HBaTL npoTeicaHae pearajaS 
KosaeHcamiB, ymroTHeHBfl, too ycaoiraseT nojryroHae HB3KO- 
MojreKyjmpHHx kbhkbx npoayKTOB. KpoMe Toro, ofaacTB bc- 
noABSoBaHBfl noJiy^eHHoro npoayKTa orpamreeHH a cnen;B$ire- 

HH. 

20 KaBecTeH Taicse cnocod nepepatfoTKH pesBHocosepaaniBx 
otxohob ( su , A, I6I3455), BKjrBra»2 nepeMemBBaHBe npa 
TeMnepaiype 290-380°C pacTBopa pesaHocoaepsanrax otxo«ob 
c KoHKteHTpauaeii 1-80 mc.% b ywreBosopoaHoii cpeae b ot- 
roH hbskokbiwdibx $paicinjii. b Ka^ecTBe yrjreBonopoBHofi cpe- 

25 m acnoatsyDT nposyKT (ac$ajiBT) aeaci$ajiBTB3aB3!B npona- 
hom He$TaHoro itoobb, oasepnnnft 2,4-5,9 mo.£ao&uo- 
TeHOB, c TeMnepaTypofi pasMgrqeHiw 34-45°C. OTron hb3ko- 
kbesibx $mwfL c TeMnepaTypoB Kanemw 230-3I0°C npo- 
boest nocTOflHHo b roarae Boero npoiiecca nepeMemaBaHaa. 

30 yKa3aHHHft cnocod xapaKTepasyeTca, npeawe Bcero, or- 
paHB^eHBeM no coaepsaHBn b yivreBoaopoaHoii cpeae ac$aj&- 

TeHOB. 3TO Tpy^HO BHUOJIHBTL, yiBTHBaa TOT $8KT, TOO flO- 

dHBaeMue b nocseaHBe roan ne$TB a npoayKra ax nepepa- 
doTKB xapaKTepa 3y btcjj bhcokbm coaepscaHaeM ac<$ajn>TeHOB , 
35 cmojibcthx b cepoopraHB^ecKMx BemecTB. CjieaoBaTejiLHo, 
TpedyeTCH yse^eHBe iibkjiob yaajreHB* nepe^acjreHHHx coe- 
mnem&. Kpoiwe Toro, jvm nanyroHBa pacTBopBTejw Heodxo- 
mm opraHBsanM npoa 3BoacTBa nponaHOBofi aeac$ajiBTB3a- 
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1100 He$THHoro ryapoHa, ^to ycaoKHHeT TexHoaorara h Tpedy- 
ei flonoJTHHTejn,HHx wBTep0ajn.HHX saipaT. 3tot cnocod, Kpo- 
Me yicasaHHoro, xapaKTepnsyeTca hhskhm bhxobom jrenczx 
^paKi^S (cyMMapnoe kojih^ctbo jrernnx $paicmi2, BHKBnaro- 
5 max b 0HTep B ajre t K0n flo 230°C, cocTaBJweT 12,4-37,8 mo.% 

PacKpHTBe 03odpeTeH0H 
B ocHOBy H3ot5p6TGHHfl noaoseHa sanara nyTeM 03Mene- 
H0a TexHojror0HecK0x onepan0fi ynpocT0TB TexHoaoraio npo- 
necca nepepadouK0 pes0HocoBepisani0x otxokob b MoTopHoe 

10 TOHJI0BO 0 X0M0^eCKoe CHpte 0 yBejI0H0TB bhxob aeiK0x $paK- 
c t K0n ao 200°C. 

3aj[aTO peraeHa Tew, tpo b sajraraeMOM cnocode nepepa- 

dOTK0 pe30HOCO«epsam0X OTXOflOB B MOTOpHoe TOIW0BO 0 X0- 

iwreecKoe cnpBe, BKjnraamieM TepMoodpadcmcy pesoHocoaep- 

15 sanuix otxoaob yrjreBoflopojtHHM pacTBop0T6jieM, c nocaeayiD- 
ni0M oTjejieBBeM k0£koh $pai^00 0 ee Mwwumim c ncwiy- 
^6H0eM ijejieBHx npoayKTOB, coiviacHo 03odpeTeHBK>, b KaqecT- 
Be yivreBaaopoflHoro pacTBop0Tejra 0cnojrB3yiDT otxoah npo03- 
BOTOTBa c0HTeT0^ecKoro Kay^yna, BSHTne b MaccoBOM coot- 

20 HonieH00 k 0cxobhhm pes0Hoco«epaaui0M otxojwm paBHOM 

2-4:1 cooTBOTcTBeHHo, 0 npoijecc TepMoodpadoTK0 ocymecTB- 
jkkjt np0 TeimepaType 270-420°C 0 j&BJiemm 1-6 Mia. 

C nejiBD yupomeH0H TexHcwior00 0 yBeM^emiJi Buxoaa 
iiejreBHx npojcyKTOB iieaecoodpa3Ho odpadoiKy pe30Hoco«ep- 

25 aam0x otxobob itpobojwtb b np0cyTCTB00 pesKoseiaejiLHoro 
MeTajura 2-^ cmiaBOB Ha ocnoBe pe,mco3eMejrBHHx uenajuioB, 
0JT0 rmtpnaa T0TaHa,0jr0 oKcuaa Kamim b KcwnreecTBe 
0,5-10,0$ ot Macon peaiaj0oHHofi cMec0. C bbjibd noBHme- 
H0H ica^ecTBa nany^aeMHx snutK0x nponyicroB, craseHiw coaep- 

30 saH0fl b H0X cepoopraH0^ecK0x 0 Henpej;ejrBHHx ooejimemft 
nejrecoodpa3Ho b Ka^ecTBe peaK03eMejn,Horo MeTajma bciiojib- 

30B8TB Heo»0M ( Nd ) , a B Ka^eCTBe BHTepMeTajTJfflflOB Ha oc- 
HOBe peflKO 36Me JIBHHX MGT3JIJI0B 0CHOJIB3OBaTB 0HT6pMeTaj[JI0— 
m He O ^0M-JBHTaH-Iiep0g (Nd-La-Ce ) 0JI0 He OHHM-ajIK!M0H0H— 
35 -qep0fi (Nd-Al-Ce ). 

C uejiBK ynpomeHM TexH<wror00 0 noBmnemw npo03Bo- 
A0TejiBHocT0 uejiecoodpa3Ho npouecc dpobo«0tb HenpepHBHo, 
np0 3tom noJiy^eHHyio nocjie jmcTMJixmm mmo& $paKi#B 
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$paKiiHiD c TemiepaTypofi mnemm Bwae 200°C ^acTa^Ho B03- 
BpamaiDT b npoiiecc b KanecTBe aooaBKB k BcxoaHowiy yraie- 

BOflOpoflHOMy paCTBOpHTejIQ - OTXOJWM IipOB3BO«CTBa CBHTe- 

TH^ecKoro Kay^yKa b nbccobom cooTHomeHHH 1:5-10 cootbst— 
5 cTB6HHOf a ocTaBinyKJCfl toctb yicasaHHoS $paim0B swejmm 
b Ka^ecTBe ijejreBoro npoJtyKia. 

HpejutaraeMHa cnocod no3BojraeT dobhdhtb cTeneHB koh- 
BepcBH pe30HocosepacaniBx otxokob, yBejnraiTL bhxoa rtejieBHX 
nposyKTOB (bhxob tocbx npoayKToB so 85 Mac.# ot pe3HHo- 
10 coaepsanrax otxosob; bhxoh IfoaKnjm c t K0n no 200°C 
65,5-87,0 mc,% ot kbbkbx npoflyKTOB). 

npewiaraeMHg cnocotf no3BojweT noay^ara BHcoKoapoMa- 
TH3HpoBaHHH6 wmse nposyKTH, ounraanouecfl H03KHM coflepaa- 
H0eM cepoopraH0>iecK0x 0 HenpeaejiBHHX coemmemft, ynpoc- 
15 tbtb TexHoaorBD npouecca TepMoosBsemw pesBHocoaepstaniBx 

OTXOflOB, paHBOHajCbHO 0CnOJIB3OBaTL 0TXOJH IipoBSBOflCTBa 

caHTeTB^ecKoro Kay^Ka (He HaxojtBBinBe panee npHMeHeniw) , 
a TaKsce otxobh pe3BHocoflepsanrax MaTepBaaoB, BMerauBeca b 
flocTai-o^Ho dojr&mBX Komraecraax, CH030TB TejmepaTypy 0 aaB- 
20 jieme (b oayrax npoBeaemiH npoqecca b np0cyTCTB0B pewo- 
seMejiBHoro MeTajwa vum 0HTepMeTajur0floB) . 

JC7^rai02 BapoaHT ooymecTBaemifi 03oDpeTeHiw 
3asBJLfleMH0 cnocoU ooymecTBJWDT caeayonuaM odpa30M. 
Bo Bpamaom0acjj aBTomiaB 3arpysaDT pe30HocoaepBanrae 

25 OTXOOT, B Ka^eCTBS KOTOpHX MOiyT DHTB BCnOJIBSOBaHH oipa- 

doTaHHHe m0HH, o0pe3KB pesBHOBax a pe3BH0TKaH6BHx naac- 
tbh 0 apyrae otxosh. 3aieM bbowt yivreBoflopoflHHa pacTBo- 
p0Tejit - otxoh npo03BoflCTBa c0HTei0^ecKoro KaynyKa. Epo- 
necc npoBowJT np0 MaccoBoM cooTHoraeH00 pe30HocoflepsamBx 
30 otxoaob k yrjieBoaopoaHOMy pacTBopBTejro - orcoaaM npoas- 
BoacTBa c0HTeT0HecKoro Kay^yiea, paBHOM 1:2-4 cooraeTCTBeH- 
ho, ?to cnocodcTByeT noBHmeH0B cTeneira KOHBepc00 chpbh 

H yBBJIBTOHBD BHXQTO WJKKBX npoWKTOB. 

C iiejiBD yBeji0qeH0fl BHxoaa ijejieBHX npoayKTOB neae- 
35 coofSpasHo nponecc npoBojWTB b npBcyTCTBBB peaK03eMeaBH0- 
ro Meiajuia bjtb BHTepMeTajurBfla Ha ocHoBe pe,HK03eMejiBHHx 
Mera^ioB, bjib raapasa T0T8Ha, turn dKC0ja xam>im b kojth- 
necTBe 0,5-10,0$ ot mccH pearaiBOHHbt cMec0. 
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nponeec TepMooraateHBH pe3HHocoKep)ramnx otxoaob 
ocymecTBJia»T npa TewinepaType ao 420°C 0 mBJiemvi 1-6 Mite. 

Hcnojn>3yeMHii b Ka^ecrae yraeBoaopoflHoro pacraopn- 
Tejw - otxos npoH3BoKCTBa cBHTeTtreecKoro Kay^Ka npeacTaB- 
5 jiaeT codoM jrerKonoroHsgyu yrjreBoflopoOTyio kbjckoctb. Ee 
CTpyKTypHo-rpymioBofi cocTaB, corjiacHo aaHHHM HK-, y$_, 
H^flMP-cne'KTpocKonHH 0 frHraworaaBHoro aHajrasa, caeflyio- 
ni02 (uac.ft: apoMaT0tiecKBe yiyreBoaopoj&j 38,0; Ha$Te- 
hh ro 20,0; ajEKaHH flo 42,0; cTeneHB Henpeaejn,HocT0 ao 
10 1,6-2,0 :t-3kb/mojil. PeflK03eMeji£HHe MeTajum (npejmo^T0- 
TejiBHo Heow) 0 0HTepMeTajwnim (npeano^jTejiBHo Nd-La-ce, 
Ai-Nd-ce ) B Buae ^epHHx noponncoB, cnocotfHH ascoptfopoBaTt 
MOJieKyjrapHHg Boflopoa 03 ra30Bofl $a3H, a 3aieM jwccomrapo- 
BaTB ero so aTQMapHoro coctohhiw. AT0Mapm# Boaopoa yracT- 
15 syeT b TepMooK0seH00 pe30Hocoaepsamero MaiepBajra, h6m 
odMCHHBTca BHcoK0e ckopoct0 nponecca, H0SKoe coaepstaH0e 
cepoopramreecK0x 0 HenpesejrBHHX coes0HeH0fi b odpasyranrax- 
cfl S0SK0X npoayKTax. BBeaerae b nponeec ruspoaa T0T3H8 
0JI0 OKcm© rajomw no3B0JraeT 0cnoJiB3OBaTB 0X b Ka^ecTBe 
20 sonoOTBTejiBHoro soHopa Boaopoaa, a Taicsce jw KaTajr0T0^ec- 
Kofi c0CTeMH nepeHoca MoaeicyjiHpHoro Boaoposa 03 ra3oBog 
$a3H k pas0Kajn,HHM $parMeHTaM TepMosecTpyKii00 oprainreec- 
Koro MaTepBajra pe30Hocoaepsam0x otxokob, ?to odecne^aeT 
noBHmeH0e otfaefi KoraepoBB chpbh, yBejnraeHBe BHXoaa k0sk0x 
25 nposyKTOB, noBuraerae coaepsaHBS b bbx apoMaTaqecKBx 0 m§- 
TeHOBHX yrjreBosopofloB, cBBsceHBH KOJnreecTBa cepoopraHBijec- 
K0x 0 HenpesejiBHHX coejurae^S. 

PesK03eMejiBHna uenajui, 0HTepMeTajwB«H Ha ocnoBe 
pesico 3eMS jibhhx MeTajwoB, r0flp0a T 0T aHa 0jr 0 qkcbs'kuo- 
30 ma BBoasT b peaKi^oHHyK) ciwecB b KoairaecTBe 0,5-10,0 mc.%. 
yKa3aHHHe KOJnreecTBa odecne^aioT BHcoKyw CTeneHB KoHBep— * 

C00 CHptfl 0 BHCOKHfi BHXOfl n,ejieBHX HpoayKTOB. CH0HeH0e K0- 

Ji0gecTBa 3T0X BemecTB mws yicasaHHoro npeaejia (0,5 mc.%) 
cymecTBeHHo BjraaeT m noKasaiejra npoiiecea, yBejnrceHae 0X 
35 KworaecTBa Bmne 10,0 imc.% He BH3HBae T 03MeHBH0fi b bh- 
xoshhx napaiweTpax nponecca. 

no Mepe TepMoos0seH0fl pe30HocoaepBam0x otxosob ot- 
sejwKjT odpasytomyioca K0jocyio SpawsBn, KOTopyo noBBeprasjT 
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macTHJUDmaa c noJiy^eHHeM n;ejreBHx npoinyKToB: $paKij00 c 
1 khii 310 200 ° c 0 fe«KHBB c t K0n BHine 200°C. 

C dpjibk) 0HTeHCH$0Kai];H0 npoijecca, yBejimemia BHXoJta 
smkbx npojcyKToB uejrecoo(5pa3Ho npbiiecc ocymecTBJWTB Hen- 

5 pepHBHo. Ilp0 9tom nony^eHHyio nocjre MCTVLJwsmm fe)aKij0to 
c TeMnepaTypoS K0neH0fl BHrae 200°C racT0m> B03BpamanT b 
npoijecc b ftarecTBe flodasKH k 0cxoaHony yrjreBoaopoflHowiy 
pacTBop0Tejno - oTxoflaM npo03BoflCTBa c0HTeT0qecKoro Kayqy- 
Ka b iwaccoBOM cooTHomeH00 1:5-10 cootb8 tctbohho i a oct8b— 

10 inyKJca toctb yKa3aHHot ^paiotfra Bwejixm: b Ka^ecrae ijejieBo- 
ro npojcyKTa. CTeneHB KoHBepc00 cirpM 80-97$; bhxoh kw- 
K0x nposyKTOB cocTaBJweT 68-85 Mac.# ot pe30Hocoflepjca- 
limx otxobob; bhxoh $paiaj00 c t K0n so 200°C cocTaBJweT 
65,5-87,0 Mac.# ot K0.HK0X npoflyKTOB. 

15 JUs Jiynmero noHHMamm HacToamero 03odpeTeH0H np0- 
BOHSTcfl cjresyiom0e np0MepH ocymecTBjremu! saflBJwejaoro cno- 
cotia. 

Ep0Mep I. 

Bo Bpamanni0Hcfl QBTOKjiaB (otteeMOM 2,0 ji) sarpyacarcr 
20 300 r pe30Hocoflepsani0x otxohob (pe30HOBHe o(5pe3K0, KycK0 
OTpadoraHHHX pesHHOBHx KaMep) 0 900 r otxosob npo03Boa- 
CTBa c0HTeT0HecKoro Kay^yKa, cJieflyKnero cocTaBa, b 
Mac.#: apoMaT0^ecK0e yrjreBosopoBH 37,8; ajncaHu 42,5; bb$- 
TesH 19,7; CTeneHB Henpeaejn>HocT0 1,6 t-skb/mojib. Hpo- 
25 i£cc npoBoflHT np0 paooneM inaBJiemra 6 Mia, TewinepaType 
420°C b Te^eirae 5 M0H. Bnxofl E0jct0x npoayKTOB cocTaBjraeT 
72 Mac.#, np0 o6me2 cTeneH0 KOHBepc00 80$. CoaepacaH0e 
(3eH30HOBog fypaimm cocTaBJweT 65,5 mo.% ot K0jpc0x npo- 

SyKTOB. 

30 HpuMepu 2-4. 

Ilpoiiecc npoBowT aHajior0*iHo onHcaHHOMy b np0Mepe I, 
ho np0 pa3Ji0mjx cooTHomeH0HX 0cxobhhx pe30Hocoflep*am0x 
otxosob 0 yiureBoaopoaHoro pacTBop0Tejra - otxosob npo03- 
BoscTBa c0HTeT0qecKoro Kay^zyKa. ycjroBUB npouecca 0 noJiy- 

35 ijeHHHe pe3yjiBTaTH (BEXoflmje napaMeTpn nponpcca) npefl- 
CTaBJieHH b Tatoite I. 
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Tadjrana I 



10 



15 



20 



& MaccoBoe coot- 
npK- HomeHiae pe30- 
M6- HocosepiEamBx 
Pob otxoaob k yr- 
jreBoflopojiHOMy 
pacTBopHTejis) 



BpeMH Tejrae- 
npo- paTy- 
necca, pa 
MHH npo- 
Wcca, 

°C 



CTeneHL Bhxok 
KoHBep— mjs,- 



C00, 



K0X 

npo- 
flyK- 

TOB, 

mc.% 

OT 

pe3B- 

HOCO- 

flep- 

samux 

otxo- 



Bhxoh 
qopaK- 

C t K0B 

200°C, 
mc.% 

OT 
K0X 

npo- 
flyK- 

TOB 



I 


2 


3 


4 


5 


6 


I 


1:3,0 


5 


420 


80 


72 


2 


.1:3,0 


10 


420 


85 


73 


3 


1:3,5 


20' 


420 


90 


75 


4 


1:2,5 


60 


420 


92 


70 



65,5 
70,3 
81,2 
77,5 



KaK BUflHo 03 pesyjiBTaToB, npeflcTaBjreHHHX b TaHmsis I, 
bhxo« K0W0X npoflyKToB no 3aaBJiseMoiw cnocody np0 cTene-' 
H0 KoHBepc0 0 80-92# cocTaBJiaeT 70-72 mc.% ot pe 3 0 H o- 
coaepsamax otxobob, a bhxo« $paKn.00 c t KHTT ao 200°C 
cocTaBJiseT 65,5-81,2 mc.% (no 03BecraoMy cnocody su, 
A, I6I3455 BHXoa jrercc0x $para[0fi c t vaT1 ao 230°C coc- 
TaKiseT 12,4-37,8 mc.%). 

IIp0Mep 5. 

Bo BpamaDm02cfl aBToitraB (odmmom 2,0 ji) sarpysaioT 
300 r pe30HocoflepHam0x otxobob (odpesK0 pe30HOBnx 0 pe- 

30HOTKaH6BHX ffiBOIKi) 0 900 r 0TX0*0B IipO03BOflCTBa C0H- 

Te T 0xiecKoro Kayqyica, cjreayraiero cociaBa, b mc.%: apo- 
MaT0^ecKHe yraeBoaopoaH 38,0; ajmaHH 42,0; Ha$TeHH 
20,0; cTeneHB Henpeaejn>HocT0 1,6 r— skb/mojib. B peaKnjaoH- 
HyD cMecB flofeBJLaoT 12 r nopomKa 0HrepMe TajmraaoB 
(30 mc.% Nd - 40 mc.% La- 30 mc.% Ce). Ilponecc ocy- 
mecTBJiHtoT npB pado^eM aa B jreH00 5 Mia, TeiunepaType 320°C 
b Te^e H 0e 5 mbh. Bhxob raaox npoayKTOB cocTaBJweT 
80 Mac.#, coaepntamie b h 0 x franae c . t KHn ao 200°C - 
79 mac.%; odman cTenein, KoHBep C 00 pe30Hocoaepsamero 
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Maiepaajia cocTaBjmeT 87$. 
IIpHMepH 6-II. 

Ilpoijecc npoBojWT aHajiorBrao onacaHHoMy b npaiuepe I, 
ho npn pa3Ji0xiHHx c oo thohibhhhx bcxoahhx pe3BHocoflepacamnx 

5 otxo,hob a yivreBoaopoflHoro pacTBopBTejw-oTxofloB npoasBCW- 
cTBa cHHTeTBTOCKoro Kay^yKa, a Tarace npa pasjra^HHx kojib- 
necTBax BHTepMeTajLTTBfloB. HapajcrejiBHD hjdj cpaBHeHaa b Tex 
se ycaoBHHx ocymecTBJMioT npoijecc ties BcncwiB30BaHBa BHTep- 
MGTajEUBfloB (npBMepH 10-11). ycjroBBfl npoiiecca a noay^eH- 

10 HH6 pesyjiBTaTH (BHxo^HHe napaMeTpn npoiiecca) npe« C TaBJie- 
hh b Tatfjnme 2. 

Ta&nma 2 



$ Macco- Bpeiajj Ten/me- 
npa- Boe npo- paTypa 
Me- cooTHo- H.ecca,npo- 
Pob menae mbh necca, 

pe3BH0- On 

coaepaca- 0 
max ot- 
xojcob K 
yivreBo- 
aopojK- 

HOMy 

pacTBo- 

PBTejIKJ 



JI0HH. 



HHTepMeTajr- CTe- Biixofl Bhxoa 
ttbttk neHL kbe- $paK- 

KOH- KBX EBB 

Bep- npo- c t Km 

ft™' 58" » o 
J5 C '* Mac.# 

HOCO- 

asamax S^r 

OTXO- 



I 2 


3 


4 


5 


6 


JHOB 

7 


8 


6 1:3,0 


5 


320 


( Nd-Al-Ce) 


87 


80,0 


79,0 








1,0 






7 1:2,0 


60 


320 


( Nd-La-Ce) 


94 


82,0 


82,0 








1,0 




8 1:2,5 


5 


320 


( Nd-La-Ce) 


97 


85,0 


87,0 








5,0 






9 1:4,0 


5 


320 


( Nd-La-Ce) 


97 


85,0 


87,0 








10,0 




10 1:3,0 
(coaB- 


5 


420 




80 


72,0 


65,5 


HBTeJIB- 

hhh) 














II 1:3,0 
(cpaB- 

HHTejIB- 

hhh) 


60 


420 




92 


70,0 


77,5 
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KaK bubho H3 pesyjrBTaTOB, npeacTaBJieHHHx b Tato- 
up 2, npHMeHeHae 0HTepMeTajw0aoB Ha ocHOBe peflK03eMejn,- 
hhx MeTajuioB (Nd-ta-ce bjeb Nd-Ai-Ce ) npesHe Bcero nos- 
BOJmeT cymecTBeHHo noH03BTB TeivaiepaTypy Uo 320°C). Hps 

5 320 C otfmaa cTeneHB KoHBepcan pe30Hocoflepscamax otxoaob, 
no cpaBHeH0io co cnocotfoM (5es HHrepMeTajurasoB np0 TeM- 
nepaType 420°C, Bospocaa ot 92 ao 97$, bhxoh E0HK0X 
npo^yKTOB - ot 72 ao 85 Mac.#, coaepsarae b nocaeamix 
&mwn c t K0n ao 200°C - ot 77,5 «o 87,0 Mac.l 

10 IIp0Mep 12. 

Bo Bpamaramafica aBToiuraB (odieMoM 2,0 a) sarpystaiDT 
300 r pe30Hocoaepsam0x otxobob (pes0HOBHe otJpesKB, Kyc- 

K0 OTpadOTaHHHX PG30HOBHX KaMep) 0 900 r OTXOflOB IIPO03- 

BOBCTBa cHHTeTiraecKoro Kay^Ka, cjreayranero cocTaBa, b 
15 Mac.#: apowiaT0^ecK0e yivieBoaopoflH 37,8; ajncaHH 42,5; 
Ha$TeHH 19,7; cTeneHB Henpeaejn>HocT0 1,6 p-skb/mojib. B 
peaicitfoHHyio ciwecB aotfaiwiJiioT 12 r nopomKa HeoflUMa. Hpo- 
qecc ocymecTBJWDT np0 paorceM saBJieH00 5 Mia, Tej/mepaTy- 
pe 320°C, b Te^eH0e 5 M0H. Bhxos s0SK0x npoayKTOB coc- 
20 TaBJweT 78 mc.%, npa coaepsaH00 $paiai00 c t fl0 
200°C 80 mo.% ot K0J5K0X nposyicTOB ; np0 odmeft creneHH 
KoHBepc00 pe30Hocoxepsamero chpm 90%, 
IIpoMepH 13-16. 

npoijecc npoBoMT aHaaorBrao on0caHHOMy b npnivie- 
25 pe 12, ho np0 pa3JT0^HHx cooTHomeraflx 0cxoshhx pe3BHo- 
coaepacam0x otxosob 0 yrjieBoaopoaHoro pacTBop0Tejw -_ 
otxosob npo03BojlcTBa c0HTeTtreecKoro Kayqyica, a Taicsce 
np0 pa3jr0mix Kojra^ecTBax pejK03eMejiBHoro MeTajura - H eo- 
SBMa. napajureoiBHo mr cpaBHeHBs b Tex see ycaoBusx ocy- 
30 mecTBJWDT npoitecc de3 pejcco3eMejiBHoro Meiajwa (npBMepn 
15-16). ycjroBM npoijecca 0 nojiyHeHHue pe3yjn.TaTH (bh- 
xoflHHe napaMeTpa nponecca) npeacTaBJieHH b Tad^e 3. 
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Tadjnma 3 



B MaccoBoe coot- 
np0- HomeHHe pe30- 
Me- HocoflepsaniBx 
Pob otxobob k yr- 
JieBoaopoflHOMy 
pacTBopHTejno 



Bpewi TeM- Heoami CTe- Buxoa 
npo- ne- (Nd ), nero mm- 
necca, pa- mc.% koh- khx 



M0H 



Typa 
npo- 
nec- 
ca, 



Bep- lipo- 
id, HyK- 

TOB 

Mac.% 

OT 

pe30- 

HOCO- 

aepsa. 

m0x 

OTXO- 



BHXOfl 

$paK- 

IC00 

ct K0n 
ao n 
200°C, 
mc.% 

OT 

E0fl- 
K0X 

npo- 

TOB 



8 



13 1:3,5 

14 1:2,5 

15 1:3,0 
(cpaB- 

H0TejEb- 
HH0) 

16 1:3,0 
(cpaB- 
H0Tejn,- 
hhh) 



5 320 5,0 95 83 
5 320 10,0 95 83 
5 420 - 80 72 



60 



420 - 



92 70 



82 
82 

65,5 



77,5 



10 



15 



Kaic BUflHo 03 aaHHux Tadjramj 3, npoBeaeH0e nponec- 
ca b np0cyTCTB00 peaK03eMejr£Horo MeTajura (neomm) no3- 
BOjmeT BOBHC0TB cTeneHB KOHBepc00 (90-95$) no cpaBHeH00 
co cnocoooM des np0MeHeH0* Heoa0Ma (80-92$); yBejnraiTB 
bhxoa K0SK0X npoflyKTOB (78-83 mc.%) no cpaBHemiK) co 
cnocodoM fes ueoj&m (70-72Mac.#); yBejnroraB bhxoe $paic- 
n00 c t Km js,o 200°C (80-82 mc.%) no cpaBH6H0io co 
cnocodoM de3 Heojuuva (65,5-77,5 mc.%). 

IIp0Mep 17. 

Bo BpamaBm0ficfl aBToKJias (odseMOM 2,0 ji) sarpysaiDT 
300 r pes0Hocoflepsani0x otxobob 0 900 r otxosob npo03Boa- 
cTBa c0HTeT0^ecKoro Kay^yKa, cjrejtfioniero cocTaBa, b mc.%: 
apowiaT0^ecK0e yiuieBoflopojw 38,0; ajncami 42,0; na$TeHH 
20,0; cTeneHB Henpe«eju,HocT0 1,6 immcb/mcuib. B peaienjioH- 
Hyio cMecB jtodaBJDJBT 12 r r0ap0fla T0TaHa. nponecc ocy- 
mecTBJifltoT np0 padow j&BJienm 6 MDa, Teiunepaiype 420°C 
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b Teqerae 5 M0H. 

Bhxoa khekbx nposyKTOB cocTaBJweT 78 Mac. % npn o ti- 
mes KoHBepcHH chpbh 85$, coflepucaHne <§paKn00 c t 
So 200°C cocTaBJweT 72,5 Mac.# ot khjochx npojtfKTOB? 011 
5 IIpHMep 18-22. 

Ilponecc npoBojWT aHajrorB^Ho onacaHHOMy b np0Me- 

pe 17, HO 'Dp0 P83JI0TIHHX COOTHOIIOTflX hcxoshhx pe30HOCO- 

flepsaimix otxosob a yivreBOEopoaHoro pacTBopBTejw - otxo- 
aob npoBSBOAcTBa cHHTeTB^ecKoro icay^yKa, a TaKse np0 pa3- 
jihhhhx KOJiiraecTBax rujjpima T0TaHa. IlapaajrejiBHo jvm cpaB- 
Heraa b Tex se ycjioBtwx ocymecTBJisioT nponecc no cnocody 
de3 np0MeH8H0H raupBsa T0TaHa (np0Mepn 17; 18). 7cjioB0fl 
nponecca 0 noayraHHse pe3yjns,TaTH (Bnxo«Hne napaMeTpn npo- 
necca) npe,ncTaBjreHH b Tadjrane 4. 

Tadjrana 4 



10 



15 



)& MaccoBoe coot- Bpenaa r0jm?0fl 
np0- HomeH0e pe30- nponecca, T0T8Ha, 



Me- Hocanepsam0x 
Pob otxoaob k yr- 
jreBoaopoflHOMy 
pacTBop0Tejrro 



M0H 



18 1:3,0 

19 1:2,8 

20 1:2,5 

21 1:3,0 
(cpaB- 

H0T6JIB— 

hhh) 

22 1:3,0 
(cpaBHBTe— 

JTbWM) 



CTe- 
neHB 
koh- 
Bep- 
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% 



Bhxoa 
S0S- 

K0X 

npo- 
syK- 

TOB, 

mbc.% 

OT 

pes0- 

HOCO- 

flep- 
sanwx 

OTXO- 



Bhxoh 
$paie- 
n0H 

c t K0n 

200?C, 
Mac.% 

OT 

K0fl- 
K0X 

npo- 
ByK- 

TOB 



3 


4 


5 


6 


60 


0,5 


94 


83,0 


5 


5,0 


96 


82,0 


5 


10,0 


96 


82,0 


5 




80 


72,0 


60 




92 


70,0 



82,0 
85,0 
85,0 
65,5 



77,5 



KaK B0HHO 03 aaHHHx Tadjraim 4,'npoBeaeHHe nponecca 
np0cyicTB00 r0flp0^a T0T3H8 no3BOJweT hobhcbtb cTenem, 
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KoHBepcHH pe30HocoiepKaniHx otxojjob b npeaejiax 85-96$, 
no cpaBHeHHB co cnocodoM de3 npHMeHeHBfl naspHBa thts— 
Ha 80-92$; yBejraqHTB bhxob rajtrax npo^yKTOB b npeaejiax 
78-83 Mac.# no cpaBHeHHto co cnocodoM t3e3 raspHfla thtsbb 
5 70-72 Mac.# 0 yBejnnraTB coaepsarae <$paKna0 c t K0n so 
200°C b npesejrax 72,5-85 mc.% no cpaBHeHHW co cnocodoM 
(5es nwpajia" T0TaHa 65,5-77,5 MacX 
IIpHMepn 23-32. 

Ilponecc npoBowr aHajrora^Ho onacaHHOMy b npaMepe 
10 17, ho BMecTo rHjtpn.ua THTaHa b pearajBOHHyB ciaecB aodaB- 

JBIBT OKC0« KajTBnHfl. Ilponecc npOBOflHT np0 pa3JT0^HHX KOJT0- 

^ecTBax oKC0fla KajmnaH 0 pa3Ji0-qHHX cooTHomeHoax 0cxofl- 
hhx pe30HocosepEaiii0x otxoaob 0 yrjreBosoposHoro pacTBopa- 
Tejw-oTXoxioB npo03BoflCTBa c0HTeT0qecKoro Kayqyica. 
15 to cpaBHeH0a napajwejiBHo b Tex se ycjroBHsx ocymecTB- 
mm nponecc 6es aot5aBjreH0H oiccima xajmxna. Ycjiobiw npo- 
necca 0 noJiyseHHue pe3yjn>TaTH (BHxojOHHe napaMeTpn npo- 
necca) npe,ncTaBJieHH b Taftrane 5. 

Tadjrana 5 



$ MaccoBoe 
np0- cooTHome- 
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Pob Hocoaep- 
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IIpHMepH 33-36 

Bo Bpamaromiaftctf sbtokjeib 3arpysaBT pesHHocoflepstaiUHe 
oTxoflH b yraeBoflopoflHHK pacTBopHTejiB - otxoxh npoH3Boa- 
cTBa cHHTeTH^ecKoro Kay^yica, aHajrorn^Horo onacaHHOMy b 
5 npKMepe 17 cocTaBa. npoijecc npoBojWT b yanoBBHX npaMe- 
pa 17. IIojry^eHHyKJ Bocae ;hbctbjiji8ubb (JpaKiptD c Tei/mepaTy- 
pofi RBneBBH BHrae 200°C ^kictbtiho Bo3BpamaioT b npcmecc b Ka- 

^eCTBe flOCiaBKH K BCXOflHOMy paCTBOpHTejIKJ (b M3CCOBOM COOT- 

HoffleHHH 1:5), a ocTaBmyDCH toctb BitnejwBT b Base ijejieBo- 
10 ro npo;nyKTa. Ycjiobbb npon;ecca a nojry^eHHne pe 3yjiBTaTH 
npeflcTaBjreHH b Tadjran;e 6. JIm cpaBHeHEw npaBe^eH npBMep 
36 (de3 ^acTHHHoro B03BpaT8 b npon;ecc $paKijBB c TeMnepa- 
Typofi KaneHBfl Bume 200°C). 

Tafomrta 6 



15 



B Pe3B- PacT- CMecB rafl- 

IipB- H0BH6 BOPB- B03B- pB£ 
Me- OTXO- T9JIB pa- TBT8- 
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(1:51 , 



TeM- Bpe- CTe- Bhxos 
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420 


5 


96 


86 


86 


35 


25 




73 


2,0 


420 


5 


90 


84 


78 


36 


25 


74,5 




0,5 


420 


5 


80 


82 


75 



KaK BBflHo B3 Tafaama 6, npoBeseHae nponecca TepMo- 
ostBsceHBB pe3BHocoflepsamBx otxoaob pacTBopBTejreM, coaep- 
KamBM B03BpamaeMyio b nponecc racTt $paiaiBB c TeMnepaTy- 
pofi KBneHBH BHrae 200°C, no3BonaeT yBejisraBTB odmyo CTe- 
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nem KoKBepcHH Uo 96$) , bhxob kbskbx npoflyKTOB Uo 
86 Mac.#) 0 $pai^HB c t ao 200°C (so 86 Mac.#). 
IIpHMep 37. 

Bo BpamamiBfica aBTowiaB 3arpysaioT pe3BHoeoaepacaiHBe 
5 otxosh n yrjreBoaopoBHHft pacTBopnTejn, - otxobh npoB3Boa- 
CTBa cHHTeTa^ecKoro Kaynyica, aHajrorntnioro onneaHHOMy b 
npHMepe I. Ilpoi^ecc npoBo^flT HenpepuBHo (b Te^emie 10 ijbk- 
jtob) b ycjroBHHx aiiajrorBraHx npawtepy I. noay^eHByKj nocze 
Mcumjumm <£paKij0K) c TeMuepaTypofi muema Bane 200°C 
10 TjapTB^Ho B03BpamaB3T b irpouecc b Ka^ecTBe aodaBKB k bc- 
xoflHOMy pacTBopHTejno (b M8ccobom cooTHomeHBB 1:5), a 
ocTaBmyiocjj racTB BMexam b BBfle iiejreBoro nposyKTa. 7c- 
jiqbm npoi*ecca h noay^eHHae pe3yjrBTara npeacTaBjreHH b 
natmifi 7. 



15 



Tatfjnma 7 



M> Pe30Ho- PacTBo- CMecB HoMep Bpe- Ore- Bhxoh Bhxoii 

m posep- pBTe^B, acxoa- mm- m, nem> sbb- 

SSL HOr ° m M0H KOH- K0X otTc 

SI? 0 ?*' l 0 ^ ofl - P acT *o-npo- B ep- npo- t wa „ 

Mac.% hh8) pBTejiu ijecca cbb, to- ™ 

C B03- # tob. ?2 n0n 

Bpaga- mo [% 200 U C, 

ejaoH Mac.% 
Hac- ot 

TLB MM- 

(5:1), KBX 
Mac.% npo- 

TOB 



81,2 
82,0 
82,0 
84,0 
84,0 
85,0 
82,0 
79,0 
76,0 
74,0 
65,0 



I 


2 


3 


4 


5 


6 


7 


8 


I 


25 


75.. 






20 


90 


75 


2 


25 




75 


I 


20 


90 


75 


3 


25 




75 


2 


20 


90 


76 


4 


25 




75 


3 


20 


91 


77 


5 


25 




75 


4 


20 


91 


77 


6 


25 




75 


5 


20 . 


91 


78 


7 


25 




75 


6 


20 


91 


75 


8 


25 




75 


7 


20 


92 


73 


9 


25 




75 


8 


20 


92 


72 


10 


25 




75 


9 


20 


92 


70 


II 


25 




75 


10 


20/ 


92 


68 
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H3 flSHHHX TatimW 7 B0BHO, TTO npojyKTH TepMOOKHKe- 

H0H (BosBpamaeMHe b nponecc) RBjmmcs 3$$eKT0BHHM boao- 
poaoaoHopHHM pacTBopHTejieM pesHHocoaepsaniero MaTepaajra. 
Hx npHMeHBHue b Te^eraae 6 ukkjiob cnoco(5cTByeT yBejimenm 
5 otfmeE cTeneHH KoHBepcnu pesHHocosepsamero MaTepaajra iipu 

OflHOBpeMeHHOM nOBHOieHHH BHXOfla JC0flK0X nposyKTOB a $paK- 

c t K0n ao 200°C . yBejiH^eHHe qacjra i^hkjiob ro 10 
noraepsHBaeT cTeneHB KOHBepc00 Ha obhom ypoBHe , ho chh- 
acaeTCfl bhxoa eh^khx npoayicTOB h $paKH00 c t vnTJ jj, 0 
10 200°C. KHn 

IIoJiy^eHHHe pesyjiBTaTH noicasHBaiDT , qio BosBpamerae 
b nponecc K0JCK0X npoflyKTOB no3BOJiseT cymeciBeHHo coKpa- 

T0TB pacXOfl 0CXOiHHOrO paCTBOp0TejW 0 IIOBHC0TB npo03Bo- 

JWiejiLHocTB npoEcecca. 

15 npoMHnureHHaa np0M8H0MocTB 

3aaBJiseMHK cnocod riepepaooTK0 pe30Hocoaepstanmx otxo- 
jiob b MOTopHoe Tonji0Bo 0 x0M0qecKoe cupte MOSteT Ha2T0 
np0MeHeH0e b npo03BoflCTBe motophopo TomraiBa, x0M0?ecKoro 
cupta, ac$ajrLTot5eToHa ana flopoKHoro CTpo0TejrBCTBa, rtwpo-, 

20 Tenjro- 0 3ByKo03OJDni0OHHHx MaTepoa^oB 0 jum xgyvvix iiejret. 
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$0R/iyjIA H30EPETEHHS 

1. Cnocod nepepadoTKH pe3HHocoaep5tamnx otxobob b 

MOTOpHOe TonJIHBO 0 XBMB*reCKoe CHpBe, BKJrRjqaKJlIBJfi TepMo— 

otfpatfoTKy pe30Hoco5epaam0x otxosob yrjreBoflopoaHHM pacTBo- 
5 pHTeaeM c nocjie^roniBM onxejiemein stajccofi fypamw n ee 
J50CT0JDIHUB0 c noJiy^eHiaeM nejieBHX npoflyKTOB,xapaKTep03yB- 
mafica TeM, ^to b Ka^ecTBe yivreBoflopoaHoro pacTBopaTejui 
HcnoJH.syKJT otxoah npoB3Bo;ncTBa cBHTeTB^iecKoro Kay-qyica, 
B3HTHe b MaccoBOM cooTHomeHBB k bcxo«hhm pe3BHocoflepsa- 
10 dihm oTxoflaM, paBHOM 2-4:1 cooTBeTCTBeHHo 0 nponecc Tep- 
Moo(5pat5oTK0 ocymecTBJMiDT npa TeMnepaType 270-420°C b flaB- 
jreH00 1-6 MTIa. 

2. Cnocotf no n.I, xapaKTepa3yKHBficfl TeM, ^rro oopa- 
tfoTKy pe30HocoflepaamHx otxohob iipobojwt b npHcyTCTBBB 

15 pe^KoseMejiBHoro MeTajwa bjib BHTepMe TajwafloB Ha ocHOBe 
pejKoseMejE&HHx MeTajuroB, bjib rBffpajia TBTaHa , hjib oKcajia 
Kajim0H b KOJnreecTBe 0,5-10,0$ ot MaccH peaKna ohhoh cMe- 

C0. 

3. Cnocod no n.I, xapaKTepBsyramBHcH TeM, -qTo b Ka- 
20 ^ecTBe pe.mco3eMejn>Horo MeTajora Bcnojn>3yiOT HeoflBM. 

4. Cnocod no n.I, xapaKTepBsyramaiicff TeM, ^rro b Ka- 
^ecTBe BHTepMe Tajcjr0jtoB Ha ocHOBe pe^cco seMe jibhhx MeTajr- 
jiob 0cnoJiB3yBT 0HTepMeTajurimH HeoflBM-jraHTaH-Hepaa 0jia 

He OS0M-ajrBMBHBfi-nepBfi . 

25 5. Cnocod no JirodoMy B3 nymcTOB 1-4, xapaKTep03yt&- 

hibSch TeM, iito nponecc npoBojWT HenpepimHo, npa stom 
noJiy^eHHyro nocjre ancTBJiiiHn.BB kbjckoS $paicnjaB ^paKKtro c 
TeMnepaTypot KaneHM Bmne 200°C ^bctb^ho B03BpamaoT b 
nponecc b KaqecTBe aodaBKB k BcxoEHOMy yivreBoflopoHHoMy 

30 pacTBopBTejro-oTxoflaM npoB3BOflcTBa cBHTeTiraecKoro Kay- 
^Ka b MaccoBOM cooTHomeHBB 1:5-10 cooTBeTCTBeHHo, a 
ocTaBmyKCfl nacTL yica3aHHo2 (gparajaa Bw.ejum? b ica^ecTBe 
nejreBoro npojtyieTa. 
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